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SUMMARY

Aro@namic teetawre made m“thfour geometrically

similar mtal propellers qf dijerent dhneter8, on a

TVright‘cWMihuind” J+ enginein an open cockpii
jwelage. The teata uw math in tie 210e@pFmi
Propeller Rewarcli Tunnel ‘qf h Nhl AduikoqI
&mmittea for Aeronautics. The Tedta 8h0?D ~~G

di.8TWG h th dUlMCt81+diC8 ~ th tW’iOU8 ~lW#h’8,

the only one qf any importance being an increase qf
&iincy qf the order qf I per cent for a 6 lm cent

increase qf diameter, within tle rang6 of tie tsets.

INTRODUCTION .

This investigation wss made in order to obtain
practical information regarding one phase of the
problem of the mutaal interference between airoraft
propellers and the bodies on which they are mounted,
i. e., the *sot of the size of the propeller with reaped
to the body.

Many model teeta have bean made invohing pro-
peller-body interference but in nearly all cam ideal-
ized bodies of simple Bhape have been used, and so,
whiIe the results are interesting in that they rndicata
gened tendencies, they have little quantitative value
when applied dirdy to actimI airoraft. k the pres-
ent teats a fulkized open coclqit fuselage with a 200
horsepower radial air-cooled engine wsa used along
with four metal propekrs varying in diameter from
8 feet 11 inches to 10 feet 6 inches. The resuk are
therefore considered direetly applicable to aircraft
conditions in whioh similar bodies and propelks are
Usedm

The teats were made in the Twen&Foot Propeller
Researoh Tunnel of the National Advisory Committee
for Aemmautics.

APPAEATUS

The propek blades and hub used in this investi-
gation were furnished by the Navy Department. The
blades were made of aluminum alloy, aooording ta the
drawings in Figures 1,2,.3, and 4. The blades were all
geometrically aimiler except that they were alImade to
fit the same hub. They were all set at a blade angle

of 15.5° at 76 per cent of the tip radius. The blade
width and thiclmeas ratios and also the pitoh ratios
are plotted fi@inst radius in m 6. h Order to

save vie@t, the steel hub, which was used for alI of
the bladm, had been made 1 inch shorter than the
hub for wkh the blades vrere d~ed. Therefore,
while the drawings show diameters of even 9 feet, 9
feet 6“inches, 10 feet, and 10 feet 6 inches, the actual
diameters vmre 8 feet 11 inch=, 9 feet 5 inches, 9 feet
11 inches, and 10 feet 5 inches.

The Repeller Research Tunnel is of the open-jet
@e, with an air stream 20 feet in diameter in which
Velooitiea up to 110 IrliIeaper hour can be dkined.
A description of the tunnel, balances, and other mees-
uring devices is given in reference 1.

The propekm were testad on a conventiomdly
cowled 200 horsepower Wright J-6 radiaI air-cooled
engine which was mounted in an open cool@ fuse-
Iage, ssshowninFigures6 and7. Themsximumcros-
seotionfd area of the ftuelage was approximately 11
quare fed.

The J-6. @ne was mounted on E dynamometer
within the fuselage so that the engine torque could be
meiumred directly.

METHODS

The engine torque as measured included the tor@e
on the engine cylinders due to t-ha twist of the dip
stream. In o-tier to correot for this efkot a speoial
test was made in which three J-6 cylinders complete
with valve gear were mounted under the front portion
of a wattiokd Wright E-2 engine on a VI&7 fuse-
lage in the Propeller Research !lhmnel. (Figure 8.)
The oylinders W- in the same position relative to the
propeller as on a J-6 engine. The middle cylinder
only was supported in such a manner that the torque
on it about the engine asis could be messured, and the
8-foot 11-inoh propeller of the prssant ksta wsa driven
by the E-2 engine. The torque due to the twisting
slip stresm was then found for various engine and air
speeds. The remdta have been used to apply E cor-
rection, amounting to as much es 3 per cent in some
cases, b the measured engine torque, due allowance
being made for the greater size of the other propellers.
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FIGUEEL MM Made9.Mmtdbmtar IMOIIGM,RI@t4urd No,44X9

ORDINATES OF SEOTIONS AT VARIOUS RADII FOR EXPERIMENTAL METAL PROPEWER BLADE

9.0 FEET DIAMETEE, R.IQE%HAND (71Q. 1)

....~oft~, - 12” r
s 18” r 2.41i~ W’ T ti” r” 42’1 r 48” r

upper LOw@r upper iower
Uplw upper upper upper upper uppar ::;;

..-

‘ ““l-

{=. .

Ia~ I&&& Ia&h# I;#,& Iapg Ia’ Incha Iaq Ia~ IU* I;’
~s

.87
, fl~

.89”

.62 1%
.16

10 “r..; .21 ii
.88 .24

:2 : i .66 .44
.15

20 .68 1.22 .26
.82” .21

L 08 .82 .66
: ;]

1;48 .66
.58 ;2J

.27
i% L 47

L08
.65 i%

.69 .66
.27 1.07 :E

:%
.66

::$

: .82 \ :::”
.40 .26

1.41 .68 1.29 .26 L08
1.29 .’67 1.18 “ .24 .94 .76 I ACJ :Z!l

:f

70 \ g .49
:E

L 01 .20 .80 . “64
::

80 .87 .76
.42 .80

.61 .48 .89
:18

90 .62 .28 .48 ::
.81 .22 : :?

.88 .80 .24 .20 .14 .09 ::

Bad. T. E. 0.18. a 14 .08 .07 .“06 .04 .08” .02 .02
Rnd. L.E. (L64 0.80 .11 .02 .07 .06 .04 .08 .02

I
.- .

6.27 e64
t

7.12 7.26 7.07 6.48 h 42 405 8.81

..

.

.. .

The ohord is divfded into 10 ual parkI, or FJtationa,with the one at the leading edge mubdfvidedInto halv~ and quartera.
s aqualilatatkmh per Oentof .hl%.i from tha leading edge.
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FIWM Z–Metal bhdaWk4 dkneter~. Bl@thnd No. W

ORDINATES OF SECTIONS AT VARIODH RAIXt FOR EXPERIMENTAL METAL PROPELLER BLADE

10” r EP’ r
W’ r 24” r

upper upper
Lower

Ia&&

A!J

%J

.70

.64

.65

.42

.26

20”1’
upper

IU*=8

.46

.61

::

.76

.67

.57

.42

.27

.06

.0s

86” r
upper

Ia~

.87

.60

::
.62
.60
.66
.47
.26
.22

.06

.06

42!, r

upper

-

I-*

.28

.6s

.46

.4s

.42

.46

.42

.26

::

.04

.05

48” r

upper

Iomlg

:20
.27
.82
.24
.24
.82
.20
.26
● 19
.12

.08

.06

64” r
upper

—=.-..—

T
upper Lower

i_W~ 1~1~”

.21
l% .28
L 80 .88
L46 .86
L46 :%
L 89
L27 .80
1.08 .26
.s2 .20
.51 .12

-—..—1 .. --.—
Inche6 Ia~.s
.(L49

.70 .66
.76

1% .00
L 19 .06
1. 1s ;:
L 18
L 04 .26
.ss .70
.07 .68
.42 .22

IQ*WU

.0s

.11

.::

:19
.19
.18
.17
.14
.11

—
-—..-

,.. -

-,-:-
-- .—

—
..—

.’ —

T.00 ;;;
.12

.07

.01
0.21
.72

1&40
- -=Ckrd 6.66 6bs4 7.46 7.66 7.66 7.06 6.20

The ohord b divided Inta 10 equal par@ or datioq wfththe one at the Ieadkg edge mlxltvided Ma halves d quartam. _
sequa16utatfonain POroentofohordh0mtheleadingedge. ● —



110 ~PUET NATIONAL ADVISORY COMbfITT~ FOR AllRONAUTICS
*

.

-*,.

-44

—

.—
... ..

FfQmI &–Mttd bkb Ml&hotdhmetfr-. IU@khmd No. 4414

ORDINATES OF SEOTIONS AT VARIOUS RADII FOR EXPERIMENTAL. METAL PROPELLER BLADE

10.0BERT DIAMETE~ RIGHT-HAND. (FIG. S)

.lti” r

-

24’t “r”
up@g

_-

In&iJ

.8
ii!

i Cm.
l.m
LM
Ijy

.78

.m

.87

67” r
Upper

-

60” r
upper

lo” r

0“ 4W r

Upper
4W r
Upper

54” r
upper

upper Lower upp8r

[*

.98
1.25
L50
L.58
1.67

M
L 17
.88
.55

upper

I*

.96

;: i%
,1.69
1.67

i%
L 25

.::

T*

.25
;WJ

.42

.42

.40

.87

.81

.24

. 15

T*

.75

1%
1.27
L 26
L 21
L 11
.04
.7
4i..

p.&8

:%
.04

:E
.04.
.085
.08
:~

T*

.51

.68

.82

.86

.86

.8’2

.75

.64

.48

.20

Itu&

.64

::
..57

.56
;:

.42

.62

.20

I%

.25

.88

.40

:Z
.40

:K
.:dJ

I Rd. T. E.
Rd. L. E.

.&“

.11

804

a 20
.79

c110
. 14

7.77

.07

.09
.02
.02

‘I_chord

The ohord h dfvided into 10 ual pmta, or stations, with the one at the leadfng edge subdivided inti helvea and quarters.
‘3S equnls statione in per cent of oho from the leadfng edge.

.tc86 7.10 8.00 7.62 tls8 5.70 &62
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ORDINATES OF SECTIONS AT VARIOUS RADII FOR EXPERIMENTAL METAL PROPELLER BLADE
.—

MM FEET DIAMETE% BIGHT-HAND. (’FIG. 4)

18° r - I

I
42)1 r 4W r

upper upper

M&l I*

.20
;: .40

.4s
.65 .50
.64 .50
.62 .48
.57 .44
.48 .87
.86 ::
.28

T

.05 .04

.07 .05

7.58, &58
““ t

54”r’ W’fr

upper ! upper II1upper 4 24’f r

Upper
W’ r

Epm
86” r
uppers

ryf: : l-a-

.21; .12

.28,

.84 :::
:86 .20
.86 .20

.19
:: .17
.27 .16
.2U .11
. 18 .07

kc I&iL ~I* In#LL

.76 .78; .40
L08 .97; i% .64
L84~ ;.; ;. .65
L50 .68
L 49 L22 L 61 .67
L48 .L17 .65
L 81 IdJ *S .59
L 11 L 18 .50
.84 .69 .86 .88
.58 .48 .68 .24

ye;

.81
L09
L 31

i%
L 81
L 20
L02
.77
.48

:* In&

.04 AJ

.05

.06 L09

.06 L 16
L 14

%
.05 3%
.CM5 .85
.08 .64
.02 .40

M.&

.56

.76

.90

.95

.94

::
.70
.58
.88

rlwh&

.47

.62

.75

.79

.78

.75

.69

.59
A&

25
6

:
80
40
50

:
80
90

_=
—

-1-- —1

I Rad. T. E.
I

0.27
Rd. L. E. LOO -1.

.02

.02

8.74
.

-
.—..08

.4M
(L20
.49

.07

. 10 .-.=
.—

s. oil.
I

au
. .

..—.=
7.86 &17 h 21

The ohord fE divided into 10 eqrxd parts, or statfom with the one at the Ieading edga subdivided into he+keaand qtiera
S equfda atationEin per oent of chord from the leadfng w&&
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The reeultant horizont.aIforce of the propelkAody
combination which may be either a thrust or a drag,
was measured on the reguIsr thrust balance. (Refer-
ence 1.) This rcsultsnt horizontal form B, may be
thought of ascomposed of three horizontal components,
Suoh that

R- T–D–AD
where

!f -the thrust of the propeller while operating in ~
front of the body (the tension in the crank I
shaft]. i

D “the drag of the airpIane fdone (without the 1
propeller) at the same air veloci~ and
density.

AD-the increase in drsgof the sirplsnewithpro-

peller, due to the slip stream.

TmmmL TEsTEl 113

stream, and also the tiect of the body interference on
the pmpdk thrust and power.

“ EESULTS

The obsarved data pointi for each of the four pro-
peller taste are given in Figures 9 to 12 and in Table I.
They sre reduced to the usual coefficients of thrust,
power, snd propulsive efhiency,

efkctive thrust x velocitv of advance
q input power

.—

.-.-. ——
=

where D is thepropelIer dismeter end n represents the
revolutions per unit time. Since the coefficients are
dimensionless, any homogeneous system of tits may
be used.

Figures 13, 14, and 15 give the that coticient,
power mefiicient, and propulsive efficiency m.rves for
SUof the propellem for comparison. It will be noted
that (1) the thrust meilkimts throughout the working
range show but little vsriation with SUof the propel-
lers, and the smaller the propelk the higher the
thrust coefficient; (2) there wee more difkwnce be-
tween the power coefbienta, and the smaller the pro-
peller the higher the power coeilicient; (3) the maxi-
mum propukive efEciency increased slightiy as the
propeller diameter was increased.

—

:=—
__

._:

..—.—.-
—

In order to obtain the propulsive ef6ciency, which
inoludea the pnpelle~body interfenmce, an effedive
thrust is used WhiCh is defined ss

Effective thrust= T–AD
-R+D.

The propulsive efhiency, then, is the ratio of. the
useful power to the input power, or

effectivt3ftbg5~Xmvelocity

Propulsive efTickmq -
mput power “

This propukive efkiency includes the increase in
drag of all parts of the airplane afkted by the sIip

—

—
..—

-—
.-—

—
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In Figure 16 the values of propulsive dllaency and

~$ are plotted against the coefficient

r
c.’ 6 ~

where P is the veloaty of advance and P represents
the power absorbed by the propeIIer. PropeIIere

.m I I I
I q 0% W5”

I -. & n&. c

Cp 031

Ia? ‘
I

b “dC= w

o .2 .4 .6 &
v/n,D

io

FIGCMIA—P- cm4Mfmh

operating at the same value of C~ are fuMUing like
requirements of power, velocity, and revolutions and
are, therefore, on a fair basis for compatin. Figure
16 shows that the larger propellers are more eftlcient
throughout the entire flying range, and that within

Lo I I
q + 4?’5”

-4 Wr”
“ 9’5” b

.8-2 = e’fr.

.8‘
I /

T \l
.4 II

,

.2
i f I ‘1

a-1
bdc

0 .2’ .4 .6 .8 M
vynD

Fnwms 14-Pro~re emckdn

the range of the diametem tested, the increase in the
efficiency is of the order of 1 per cent for each 6
per cent increase in the diameter.l The curves of

~ VS. CS- ~ my nearly the s~e up to the

value of C.. for mtmimum efficiency, showiqg that the
difkence in pouer absorption due to body interfer-

~’rhamtage’dlmfencefstued llpnlthemtla cftteactw TdIlesc(elm
-vmtmtb—~ Thwao Wencyof 0.76b&25 percent
bmrthmnnd EciemydO.SO.

I

I
t

I

I
!

~

I
1

I
I

I

I

*

ence, againwithin the limits of the tests, has no ap- .—_—
preciable tied on the diameter required to fit any
gken aet of values of P, n, V, and p.-

,-—

CONCLUSIONS

1. The difference in the aerodynamh codkiente
found for the various diameter propellers was quite
amau.

2. WWin the range of the tests, the propulske
efficiency was higher with the larger propellers, the

b
.0

.8

\ ,
97.4 i ‘

.2 \,

h

o

b#
.8

A
f

.6

2

0 .4 .6 &? L8
G

20 t24

S’mlnE 16F,~D Smiqvs. G

dMerence in eflicien~ being of the order of 1 per cent
for a 5 per cent change in diameter.

lkNGLEY MEMOEIM hEONAmOM LABOEATOH,
hlATIONM koVISORY co~ FOE hRO-

NAUTICS,

1. LANQLEYFIELD, VA., Jfamh @ 1828.
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TABIJ3 I

OBSERVED DATA

Propeller No. 4412

Dhmetar, 8 feet 11 imhes

1 ““”~
v N “Q T

.“ :

P CT c% v
m. p. h. r. p. m. lb. ft. lb. %3 ~

.

aoo2288 821 1,760 679 646 p 0625 0.0882 : :g (i 784
.002280 825 1,710 642 691 .0606 . 08!27 .786
.002280 I, 705 .0818 .479
. 00227Z &J 1,090 %! E; :E .0822 .484 : F4
.002272 1,680
.002272

618 661 ..0490 .0222 .492 .749
828 1,686, 516 666 , .=.0494 .0822 .486 .744

.002272 825 1,690 616

.002269
..0492 .0820 .488 .760

8&8 .1,760 . 660 .% ““ .0476 .0818 .498 .746
.002269 88.0 1,760 646 .0469 .
.002269

.0814 .496 .740
1,766

.002262
661 .0474 .0319 .756

E! -1,760 666 % :“.0468 .0817 :% .756
.002269 94.2 1,760 64: $68 .0818

“’ : %!!#
.770

.002269 1,760

.002266
.0815 .681 .762

lfi 2 1,810 629
. (K12266

.% .0894 .0290 ..670 .776
1041 1,806

.002266 Ma 6 . 1,760
514 .0898 .670 .782

E 467 -
.0290

.0878 .0282 .684 .760
. 0W66 10& 6 .1,700 “ & :MJ “.. ::g .0274 .601 .786
.002266 108.1 .0260 .616 .769
.002266 108.0 “$ g6 291 , . 02s9

K 261
.0241 . 68Q .766

. 002Z8 1o2.7 , .0274 .0286 .668 .768

.- 1024 266 ;;; .0286 .0210 .675 .768

.002248 lo& 1 .? E 588 .0210 .0196 .700 .748

.002248 108.5 1,8!20 200 188 - .0181 .0185 .786 .720

.002248 1,855 166 100 .0188 .0160 .764 .660

.002248 %! 1,2!30. 119
P

.0086 ,0127 . 7W .496
.002248 Ulz 4
; ~02

1,240 87 a .0101
1028’ 1,200 68

.816 :~
:%% .0078 .846

1025 1,100 7 ❑;; -.0098 .0010
.002248 l%:.

.920 --------
1, 176

. (M)2268
–. 0020 .0062

,+ ;:: “ ;; 6636 ;O#
.861 _.:i_i_

.0862 .468
. 002%49 8L 5
.002252

.0880 .469 .780
7a 9 1:706 888 699 .0521 .0880 .466 .720

. 0oZM2 78.9 686 6& .0624 .0828 .729

.002262 74.8 ?%! 649 .0661 .0886 :*. .719

.002262 7&7 1,700 ~ 621 .0646 .0884 .719

.002265 68.5 1,676 .0691 .0844 .404 .696

.002266 O&!l . 1,670 ~6 &J .0689 .0842 .408 .694

. WJ266 61,2 1,660 .0682 .0860 .864 .666

.002266 628 1,646 688 666

.002264
.0624 .0860 .877 .670

1,600 519 &9 .0846 .0860 .802
.002264 E: 1,690 611 .0884 .0868 : % .821

.

-..
.

-. _-

-..

..

—. .-
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P

I
t
I

~

I

v
m. p. h.

k:
;:
R!
lE:
1040
10$0
ma 2
MI& 2
102.7
1027
1026
1024
102.0
IOL 6
IOL 2

;;

7&8
74.6
7~ :

7U4
66.6
6K6
64.8

%h
20.88

N
r. p. m.

I, 495
1,606
1,510
1,610

?K
1,660

i%
1,610
1,660

in
1,400
1,860

Wl
1,m
1,160
1,090
1,680
1,626
1,606
1,606
1,600
1,m
~ 475
1,460
1,460
+4&

1:440
1, 4(KI
~890

TABLE I-Contiti

Pm@er No. 4418

IXaineter, 9 feet 5 inohw

%
492
490
492

497
497
481
478

:

279
288
191
146
U6
78

6X
517
617
516
617
516
m
600

608
518

499
498

476

468
464
467

461

416
416
868

241
201
166
116
78
46

-2:
626
519
688
621
661
w

644

667
694
681

792

Cr

0.0488
.0416
.0409
.0405
.0898
.0892
.0889
.0886
.0824
.0829
.0206
.0276
.0286
.0211
.0176
.0141

:%%

-: g

%&J

.0608

:W
; &

.0661

.0678

.0676

.0840

.0826

Cp

Q 0298
.0298
.0298
.0292

:=
.0280
.0280
.0251
.0262
:=4

.0206

.0194

. 017s

.0165

.0129

.0109

.0075

.OM1

.0804

.0804

.0818

.0812

.0815

.0814

.0619

.0820

:%?J

.0886

.0844

.0846

35
am
.686
.660
.660
.668

:RJ

..606
.608
.628

+&J

.710

.787

.769

.796

.826

.869

.602

.606

.489

:%!

:%!
.461
.429
.428
.416
.402
.186
. 187

: ~7

.768

.764

.772

.766

.780

.776

.780

.788

.787

.760
; ;:;

.712

.760

.677

.484

.(B4
----
.769
.768
.760
.740
.740
. 72Q

:%
.716
.714
.720
.689
.880
.880

.—

.-=
=

--
.*
.-~

-
——
-.*-. .

=

- .=

.—
-5-—

—.-

-.. ——.-
.=—
.=

.-
- -- .-.- . —-,-

.-
.

.-
.---

—

.—

.-



BEPORT NATIONMJ ADV180RY 00~ FOR ~RONAUTK%

TABLE I+ntinued

PrOpWer No. 4414

Diflmc+x, 9 fed 11 idles

~

~T

P
v N Q“

m. P. ~. r. p, m. lb, ft. 1:. . -Cr c= & v

- — A.. ..

a 002225 85.0” 1,420 561 622 “il.0488 ::= ~ 0.531 : ;:;
.002225 86i 8 1,410 642 600
. (KM&M

.0420

I
.686

8R6. 1,410 619 40; .0892 .0270 .559 .794
.002225 8a:” 1,410 618 :..0888 .0278 .569 .795
.002228 1,486 522 469 .0269 I~~ ;:; .700
.002228 1,48S 516 ~ .. .. %% .0265 I .780
. 00X228 9;: 1,450
.002223

518 ;.. 0882 .0260 i .674 .800
1,486 :;: .0886 .0264 .576 .799

. 00221Q loh o 1,500 ; 03;: .621 .801

.002219 104.1 1,495 515 419 :W .619 .799

.002219 10A 1 1,456 452 868 “.0?89 .0227. .686 .809

.002212 loa 6 1,416 416 819 : “.0268 .~l I ,650 .789

.002212 108.8 1,850 854 2-59

.002212
_,. 0288 ..024)7 ~ .680 .782

108.0 1,290 277 .0188 .0177 I .70U .750
.002212 103.8 1,250 280 E ; :;) .0157 ~ .784 .676
.002212 102.9 1,200 177 87 ; :;:: .760 .590
.002212 1026 1, 185 12J : .0049 .808 .880
.00221.2 102.8. 1,096 .0004 .(XJ81 ! .884
.002212 102.2 1,060 -.0048 .0047 ! .865 :!!!
; oJ~22 1(EL4 1,000

~:
-g
–82

824
-.0112

1,440
.0008 .910 ;jfi

,:.0454 .0298 .507
.002217 828 1,480 668 644 , -.0446 .0296 .775
.002221 77.8 1,400 568 664 ..0482 . 08cm :%! .776
.(M2221 1,400 560 546
.002221 E: 1, ggo

:.0466 .0808 .490
558

.768
561 “ ..0498 .0808 .474 .750

. W2221 742 1,870 547 :: .0486 .0810 .481 .765

.002224 60.5 6U .0524 .0821 .456 .744

. CK)2224 7&1 2E 647 561 .0616 .0818 .461 .746

.002224 62.4 ;fi 547 . 698 .0561 .0827 .416 .714

.002224 68.0 , 580 579 .0660 .0880 .425 .721

.002224 6& 1 649 577
; Ommoz

; 054;
i: E 642

.0826 .780
6&8 ; $13
2L 2

:%
1,w 619

.784
i%! .0855 ,870

. W2288 21,2 I, 250 519 797 ,0850 .0860 : ;% .868””

.— ..
-..

.

—

.<.

.

—...-



lmIiLEcAlmwmD TUNNEL ~

TABLE I-Continwd

PropeSler No. 4102

Diameter, 10 feet 5 inches

119
—

.— —

I

P i J.h. ~
x. I Q’

r. p. m. lb. ft.

—;>-.-
.-n -

..— .——
--

-
.=-~i--— .!- !~

!

I

I

I

,
1

~

i
I

i

y: ~

1:296
1,296
1,806

?R
1,820
I, 870
I, 870
I, 310
1,246
1,206
I, 140
1,100
1,060
1,010
1,315
1,296

kg

t%
1,280
1,280
1, 196
1, 195
1,185
1, 180
1,060
1,060

666
648
629
626
685
629
628
628

z+
418
841
279
196
lg

t%

W
665
669
649
664
647

~!!!

472

460

440 .0868
.0848 ;

426 .0886 ~
878 .0276

.0274 j
% .0282 a
217 . O1!M !
169 .0151
861 .0091 !

_: I .0061 ;
-. fm)06

–- ; –:% :
,

.0425 j
:~ ! .0487 ~
6Q6: .0447
628 ; &7: :
611

.0480 ‘
616 .0466 ;
681 .0611
628 .0604 j
688 .0621 ;
627 .0619
696 .0860

.0841 II

~ ~7;

.0261

.0260

.0260

.0260

. 02s2

.0249

.0228

:%%
. 01s8
.0160
.0126
.0102
.0066
.0026
.0284

:=
.0296
.0804

:=

.0817

. Om

.0814

.0814

.0847

.0844

CL=

.676

.678

.680

.686

.696

.691

.660

.646

.676

.706

.726

.762

.790

.826

.866

.626

.686

.610

.626

.601

.607

.486

;%

.446
;%

. 162

i

CM&

.811

.804

%#

I
I
I
I

82
87.
m

l?! .811
.797
.802
.805
.m
.746
.688
.666
.898
---.

92
106.
1(W
104.
iw
loa

%
102
H12.
8-L
82.

----

:E
.766
.796
.776
.786
.770
.764
.749
.741
.740
.760
.272
.872

77.
77.
78.
78.
70.
70. !

I

I ——___.-——

1

TABLE II

FINAL ADTUSTED COEFFICIENTS

Propeller No. 4412

DSameter, 8 feet 11 inches

I 1 I

TABLE 11-Contfnued

PropeIIerNo. 4418

Dhneter, 9 feet 6 Snchea
-—

-.

~+

F
C? Ia

i Cp-w c’
0.10 0.0867 CL08$ CL260 0.106

.0622 .866 .2!M
::: .0788 , .0860 .460 .892

.0740 .0860
:; .0690 t :%.0848 I :=

.=.86 .0689 ~ .0842
.40 .0682 .@&6 t :1395
.46 IO& :

I

.789
.0828 .726 .s98

.766
:: .Moo :s .778
.60

:%
.0880 .0262 .7s6. yg

..66 y= ; .0222 .778

.70 .0188 .780 L 649

.76 .0126 ! .0149 .684

.s0
L 740

. tM65 .0108 .427 2.m

.——

-—.
0.0860
.0860
.0860

%%!J
.0842
.0886
.0818
; 029;

.0286

.0199

Q 240
.846
.488
.518
.682
.646
.690
.X?8
.761

:7$
.770
.789
.666
.471

0.194
.292
.889
.486
.684
.682
.786
.886
.996

0.10 ! (Mlt#
:$ :

.0789
.25 I :LM
.80 I
.86 .0646
.40 .0691
.% .0689

.0478
:: . W12
.60 .0860
.66 .0279
.70 .0210

.

-—
. .

-
-- -

-.=
—
~
-

1

i
L ii2
L282
L 876
L 681
L 711
L 9411.75

.s0
.0140
.0070

——

.0160

.0119 -..=
.%.—
.—.



lx)

v
nZ15

0.10

:E
.26
.80
.86
.40
.46
.bo
.66
.60

:K
.76
.80-

~PORT NATIONAL ADV180RY CO~ MR UONAUTIm

TABLE 11—ContJnued

%pellm No. 4102

DiamOter, 10 feet 5 inohed
_—

CT

0.0890
.0860
.0805
.0768
A7clJ

.0688

.0627

.0466

.0400

;%

.0118

.0042

CP

a 0846
.0844
.0842
. 084Q
.0840
.0888
.0880
.0817
.0299
.0275
.0247
.0216

..0180.
.0188
.0091

v

0.268
.870
.470
.566
.619
. B70
.712
.748
; ;;;

.806

.791

.748

.640

.870

(A196
.294
.808
.492
.591
.690
.790
.898

“L 008
L 128
L267
L 804
1.668
L 766
z 060

CL10
.16

..::
..80
“.85
.40

:ti
.55
.60
.66
.70
.76

::80

TABLE ~-Contiued

Propeller No. 4414

Diameter, 9 feat 11 hlohedl

CT CP

a 0860

:%%
.0849
; p4f

.0848

.0821
“.0802
.0279
.0260”
.0220
.0186
.0148
.0106

a 256
.868
.461
.646
.614
.667
.709
.748
.770
.789
. 7M
.786
.740

%

:;:

. 8WI

.489

.688

.688

.786

.896
1.006
L 126
L 256
L 891
L 667
L 740
1.m

-.


